Most neurons have complex distinctive dendritic trees that receive the majority of synaptic contacts made onto each cell. Rather than acting as simple conduits conveying synaptic information to the soma, dendrites are actively involved in synaptic integration. This can be achieved by the expression of active dendritic conductances (allowing, for example, active action-potential backpropagation), as well as by nonlinear local interactions between synaptic events. Therefore, determining the expression patterns of various ion channels within dendrites is essential for understanding cellular integration. Although significant advances have been made in this regard for many neuron types (e.g., CA1 hippocampal pyramidal cells and neocortical neurons) (Spruston, 2008) , little information has been obtained for thalamic neurons.
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GABAergic neurons of the thalamic reticular nucleus (TRN) have a pivotal role in corticothalamic circuits: they provide both corticothalamic feedforward and thalamothalamic feedback inhibition to the primary thalamic nuclei and thus modulate sensory information flow between thalamus and neocortex. The TRN is also involved in generating and modulating oscillatory activities associated with sleep, including spindles and slow (Ͻ1 Hz) oscillations, and it is crucial in the propagation of pathological spike and wave activity characteristic of absence epilepsy (Crunelli and Leresche, 2002; Crunelli and Hughes, 2010) . Therefore, knowledge of the active integrative properties of TRN dendrites is essential for understanding sensory information processing in corticothalamic networks.
In a recent article in the The Journal of Neuroscience, Crandall et al. (2010) studied the active properties of dendrites from neurons of the TRN using whole-cell recording and simultaneous two-photon Ca 2ϩ imaging. These neurons, like many thalamic neurons, undergo a behavioralstate-dependent switch between burst and tonic firing patterns that depends on T-type (Ca V 3.1-3.3) Ca 2ϩ channels. Although it has previously been hypothesized that T-type channels are widely expressed in TRN dendrites (Destexhe et al., 1996) , Crandall et al. (2010) (Helmchen et al., 1996) ] gives a measure of dendritic Ca 2ϩ influx that is independent of added buffer concentration. Although not shown in the article, these data would be useful to determine whether the reported spatial gradient is truly a physiological characteristic of these neurons. It is difficult to extrapolate T-type Ca 2ϩ channel density from intradendritic ⌬[Ca 2ϩ ]; however, these findings are supported by a recent anatomical study that also described higher channel density in thin TRN dendrites (Kovács et al., 2010) . Furthermore, although performed at nonphysiological temperatures (ϳ23°C), the experiments by Crandall et al. (2010) These new findings by Crandall et al. (2010) add further weight to the idea that dendritic T-type channel expression may contribute to Ca 2ϩ influx during bursting and thus help to regulate oscillatory activity through Ca 2ϩ -dependent processes. For example, it has previously been shown that a signaling triad of T-type Ca 2ϩ channels, SK2 potassium channels, and sarcoplasmic/endoplasmic reticulum Ca 2ϩ ATPases in proximal TRN dendrites plays a crucial role in modulating oscillatory activity characteristic of sleep (Cueni et al., 2008) . The widespread dendritic expression of T-type Ca 2ϩ channels, as demonstrated by Crandall et al. (2010) , suggests that this mechanism may not be restricted to proximal locations. Another recent study reported that LTSs in TRN neurons result in activation of ryanodine receptors (RyR 2/3) and Ca 2ϩ -induced Ca 2ϩ release that can regulate oscillatory burst discharges (Coulon et al., 2009) , but the data presented by Crandall et al. (2010) cast some doubt upon the physiological relevance of this mechanism, given the dendritic dominance of T-type Ca 2ϩ channel-mediated influx and the apparent somatic expression of the predominant RyR 3 subtype in TRN (Coulon et al., 2009) .
It has been previously proposed that the functional significance of dendritic T-type channel expression may be the amplification of relatively small distal synaptic inputs. In TRN neurons, Crandall et al. (2010) demonstrated not only that focal glutamate application to distal dendrites was able to evoke LTS and distal ⌬ [Ca 2ϩ ], but that local ⌬[Ca 2ϩ ] can be initiated independently of the soma/proximal dendrites. In fact, little difference was observed in glutamate-evoked ⌬[Ca 2ϩ ] in distal dendrites when the membrane potential was held at Ϫ60 mV and when it was held at Ϫ80 mV, despite the absence of a somatic LTS at the more depolarized potential. It appears therefore, that dendritic T-type Ca 2ϩ channels are able to boost small distal synaptic inputs, allowing them to contribute more readily to somatic output and perhaps produce both local and global dendritic Ca 2ϩ signals, depending on the degree of membrane polarization along the somatodendritic axis (Fig. 1) . Indeed, because almost 70% of synaptic inputs into TRN neurons are from corticothalamic afferents that are evenly distributed throughout the dendritic tree, this amplification mechanism could provide more consistent weighting to each synaptic input, regardless of its location within the dendritic arbor, by Figure 1 . Both global and local dendritic Ca 2ϩ signaling could occur in TRN neurons in response to distal synaptic inputs, depending on membrane potential along the somatodendritic axis and local availability of T-type channels. Amplified distal synaptic inputs could thus have markedly different effects upon cellular output, depending on the spatial and temporal distribution of neuromodulatory inputs.
compensating for the effects of passive dendritic attenuation. As suggested by Crandall et al. (2010) , this could give the neocortex a strong top-down modulatory influence that would shape dendritic integration in TRN by altering the cellular resting membrane potential either locally or globally.
In conclusion, the article by Crandall et al. (2010) has brought a new insight into the function of dendrites in the TRN and will undoubtedly contribute to our further understanding of how this important inhibitory nucleus modulates sensory information flow within corticothalamic circuits.
